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Application No.: 10/713,754 2 DocketNo.: 188122001900 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listing of claims in the 
application: 

Claim 1 (Currently amended); A method of simulating a circuit, comprising: 
representing the circuit as a hierarchically arranged set of branches, including a root 
branch and a plurality of other branches logically organized in a graph; the hierarchically arranged 
set of branches including a first branch that includes one or more driver leaf circuits and a second 
branch that includes one or more receiver leaf circuits; wherein the first branch and second branch 
are interconnected in the graph through a third branch at a higher hierarchical level in the graph than 
the first and second branches; and 

simulating operation of the one or more driver leaf circuits and the one or more receiver 
leaf circuits, together by using a port connectivity interface , without simulating operation of the 
third branch to determine a first set of changes in signal conditions shared by the one or more driver 
leaf circuits and the one or more receiver leaf circuits , wherein the port connectivity interface 
facilitates communications of dynamic information between the one or more driver leaf circuits and 
the one or more receiver leaf circuits, and wherein dynamic hierarchical data structures of the one or 
more driver leaf circuits and the one or more receiver leaf circuits are maintained. 

Claim 2 (Currently amended): The method of claim 1, wherein the simulating includes 
storing the first set of changes in signal conditions in [[a]] the port connectivity interface and 
conveying the first set of changes in signal conditions from the one or more driver leaf circuits to 
the one or more receiver leaf circuits via the port connectivity interface. 

Claim 3 (Currently amended): The method of claim 1 [[2]], wherein the port 
connectivity interface is generated dynamically upon detecting a set of triggering conditions during 
simulation. 

Claim 4 (Currently amended): A method of claim 1 [[2]], wherein the port connectivity 
interface comprises: 

pa- 10764 11 

PAGE 6/20 " RCVD AT 8/282006 9:56:22 PM [Eastern Daylight Time] " SVR:USPTO-EFXRF-3/6 * DNIS:2738300 • CSID:650 813 5993 ■ DURATION (mm-ss):07-32 



08/28/2006 19:02 'FAX 650 813 5993 MOFO PA #EIGHT ®007 



Application No.: 10/713,754 3 DocketNo.: 188122001900 

a set of input vectors for referencing to a set of input ports of the one or more receiver 
leaf circuits; 

a set of output vectors for referencing to a set of output ports of the one or more driver 
leaf circuits; 

a set of load vectors for referencing to a set of loads of the one or more driver leaf 
circuits; and 

an array of storage elements for storing information associating the set of loads to the set 
of input ports. 

Claim 5 (Currently amended): The method of claim 2, wherein conveying the first set of 
changes in signal conditions comprises: 

monitoring the first set of changes in signal conditions at each output port of the one or 
more driver leaf circuits; and 

if th e first set of changes in a ignal conditions exc ee d a first se t of pr e defined tol e ranc e 
parameters, communicating the first set of signal changes from the output ports of the one or more 
driver leaf circuits to the input ports of the one or more receiver leaf circuits through the port 
connectivity interface in response to the first set of changes in signal conditio ns exceed a first set of 
predefined tolerance parameters . 

Claim 6 (original): The method of claim 5, wherein the first set of changes of signal 
conditions at each output port of the one or more driver leaf circuits comprises: 
a voltage of the output port; 
a rate of change of voltage of the output port; and 
a time stamp at which the changes of signal conditions occur. 

Claim 7 (original): The method of claim 5, wherein the step of communicating 

comprises: 

identifying input port references coupled to each output port of the one or more driver 
leaf circuits in accordance with the port connectivity interface; 
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identifying each input port of the one or more receiver leaf circuits that correspond to the 

input port references; and 

transmitting the first set of changes in signal conditions from the one or more driver leaf 
circuits to the one or more receiver leaf circuits. 

Claim 8 (original): The method of claim 2 further comprising: 

storing a second set of changes in signal conditions in the port connectivity interface and 
conveying the second set of changes in signal conditions from the one or more receiver leaf circuits 
to the one or more driver leaf circuits via the port connectivity interface. 

Claim 9 (Currently amended): The method of claim 8, wherein conveying the second set 
of changes in signal conditions comprises: 

monitoring the second set of signal changes at each input port of the one or more 
receiver leaf circuits; and 

if the second sot of ohango3 in signal conditions exceed ars ccond se t of pred e fin e d 
tolerance parameters, communicating the second set of signal changes from input ports of the one or 
more receiver leaf circuits to output ports of the one or more driver leaf circuits via the port 
connectivity interface in response to the second set of changes in signal conditions exceed a second 
set of predefined tolerance parameters . 

Claim 10 (original): The method of claim 9, wherein the second set of signal changes at 
each input port of the receiver leaf circuit comprises: 
a current of the input port; 
a capacitance of the input port; and 

a time stamp at which the second set of changes of signal conditions occur. 
Claim 1 1 (original): The method of claim 9, wherein the step of communicating 

comprises: 

identifying load references coupled to each input port of the one or more receiver leaf 
circuits in accordance with the port connectivity interface; 

pa-1076411 



PAGE 8(20 * RCVD AT 8/28/2006 9:56:22 PM [Eastern Daylight Time] « SVR:USPTO-EFXRF-3/6 * DNIS:2738300 * CSID:650 813 5993 * DURATION (mm-ss): 07-32 



08/28/2006 19:02 FAX 650 813 5993 



MOFO PA #EIGHT 



@009 



Application No.: 10/713,754 5 DocketNo.: 188122001900 

identifying each output port of the one or more driver leaf circuits corresponding to the 
identified load references; and 

transmitting the second set of signal changes from the one or more receiver leaf circuits 
to the one or more driver leaf circuit via the port connectivity interface. 

Claim 12 (Currently amended): A system for simulating a circuit, comprising: 

at least one processing unit for executing computer programs; 

a user interface for performing at least one of the functions selected from the group 
consisting of entering a netlist representation of the circuit, viewing representations of the circuit on 
a display, and observing simulation results of the circuit; 

a memory for storing a static database and a dynamic database of the circuit; 

means for representing the circuit as a hierarchically arranged set of branches, including 
a root branch and a plurality of other branches logically organized in a graph; the hierarchically 
arranged set of branches including a first branch that includes one or more driver leaf circuits and a 
second branch that includes one or more receiver leaf circuits; wherein the first branch and second 
branch are interconnected in the graph through a third branch at a higher hierarchical level in the 
graph than the first and second branches; and 

means for simulating operation of the one or more driver leaf circuits and the one or 
more receiver leaf circuits, together by using a port connectivity interface, without simulating 
operation of the third branch to determine a first set of changes in signal conditions shared by the 
one or more driver leaf circuits and the one or more receiver leaf circuit s, wherein the port 
connectivity interface facilitates communications of dynamic information between the one or more 
driver leaf circuits and the one or more receiver leaf circuits, and wherein dynamic hierarchical data 
structures of the one or more driver leaf circuits and the one or more receiver leaf circuits are 
maintained . 

Claim 13 (Currently amended): The system of claim 12, wherein the means for 
simulating includes means for storing the first set of changes in signal conditions in [[a]] the port 
connectivity interface and means for conveying the first set of changes in signal conditions from the 
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one or more driver leaf circuits to the one or more receiver leaf circuits via the port connectivity 
interface. 

Claim 14 (Currently amended): The system of claim 12 [[13]], wherein the port 
connectivity interface is generated dynamically upon detecting a set of triggering conditions during 
simulation. 

Claim 15 (Currently amended): The system of claim 12 [[13]], wherein the port 
connectivity interface comprises: 

a set of input vectors for referencing to a set of input ports of the one or more receiver 
leaf circuits; 

a set of output vectors for referencing to a set of output ports of the one or more driver 
leaf circuits; 

a set of load vectors for referencing to a set of loads of the one or more driver leaf 
circuits; and 

an array of storage elements for storing information associating the set of loads to the set 
of input ports. 

Claim 1 6 (Currently amended): The system of claim 1 3, wherein the means for 
conveying the first set of changes in signal conditions comprises: 

means for monitoring the first set of changes in signal conditions at each output port of 
the one or more driver leaf circuits; and 

if th e first s e t of chang e s in signal conditions oxo e od a first s o t of predefined tolerance 
paramotoro rmeans for communicating the first set of signal changes from the output ports of the one 
or more driver leaf circuits to the input ports of the one or more receiver leaf circuits through the 
port connectivity interface in response to the first set of changes in signal conditions exceed a first 
set of predefined tolerance parameters . 

Claim 1 7 (original): The system of claim 1 6, wherein the first set of changes of signal 
conditions at each output port of the one or more driver leaf circuits comprises: 
a voltage of the output port; 
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a rate of change of voltage of the output port; and 

a time stamp at which the changes of signal conditions occur. 

Claim 1 8 (original): The system of claim 16, wherein the means for communicating 

comprises: 

means for identifying input port references coupled to each output port of the one or 
more driver leaf circuits in accordance with the port connectivity interface; 

means for identifying each input port of the one or more receiver leaf circuits that 
correspond to the input port references; and 

means for transmitting the first set of changes in signal conditions from the one or more 
driver leaf circuits to the one or more receiver leaf circuits. 

Claim 19 (original): The system of claim 13 further comprising: 
means for storing a second set of changes in signal conditions in the port connectivity 
interface and means for conveying the second set of changes in signal conditions from the one or 
more receiver leaf circuits to the one or more driver leaf circuits via the port connectivity interface. 

Claim 20 (Currently amended): The system of claim 19, wherein the means for 
conveying the second set of changes in signal conditions comprises: 

means for monitoring the second set of signal changes at each input port of the one or 
more receiver leaf circuits; and 

if the second s e t of ohang e o in signal conditions exc ee d a s ooond sot of pred e fin e d 
tol e ranc e paramet e rs, m eans for communicating the second set of signal changes from input ports of 
the one or more receiver leaf circuits to output ports of the one or more driver leaf circuits via the 
port connectivity interface in response to the second set of chan ges in signal conditions exceed a 
second set of predefined tolerance parameters . 

Claim 2:1 (original): The system of claim 20, wherein the second set of signal changes at 
each input port of the receiver leaf circuit comprises: 
a current of the input port; 
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a capacitance of the input port; and 

a time stamp at which the second set of changes of signal conditions occur. 

Claim 22 (original): The system of claim 20, wherein the means for communicating 

comprises: 

means for identifying load references coupled to each input port of the one or more 
receiver leaf circuits in accordance with the port connectivity interlace; 

means for identifying each output port of the one or more driver leaf circuits 
corresponding to the identified load references; and 

means for transmitting the second set of signal changes from the one or more receiver 
leaf circuits to the one or more driver leaf circuit via the port connectivity interface. 

Claim 23 (Currently amended): A computer program product, comprising a medium 
storing computer programs for execution by one or more computer systems, the computer program 
product comprising: 

a simulator module for simulating a circuit, wherein the simulator module is used in 
conjunction with at least a processing unit, a user interface and a memory, and the simulator module 
includes one or more computer programs containing instructions for: 

representing the circuit as a hierarchically arranged set of branches, including a root 
branch and a plurality of other branches logically organized in a graph; the hierarchically arranged 
set of branches including a first branch that includes one or more driver leaf circuits and a second 
branch that includes one or more receiver leaf circuits; wherein the first branch and second branch 
are interconnected in the graph through a third branch at a higher hierarchical level in the graph than 
the first and second branches; and 

simulating operation of the one or more driver leaf circuits and the one or more receiver 
leaf circuits, together bv using a port connectivity interface, without simulating operation of the 
third branch to determine a first set of changes in signal conditions shared by the one or more driver 
leaf circuits and the one or more receiver leaf circuits , wherein the port connectivity interface 
facilitates communications of dynamic information between the one or more driver leaf circuits and 
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the one or more receiver leaf circuits, and wherein dynamic hierarchical data structures of the one or 
more driver leaf circuits and the one or more receiver leaf circuits are maintained. 

Claim 24 (Currently amended): The computer program product of claim 23, wherein the 
instructions for simulating includes instructions for storing the first set of changes in signal 
conditions in the [[a]] port connectivity interface and instructions for conveying the first set of 
changes in signal conditions from the one or more driver leaf circuits to the one or more receiver 
leaf circuits via the port connectivity interface. 

Claim 25 (Currently amended): The computer program product of claim 23 [[24]], 
wherein the port connectivity interface is generated dynamically upon detecting a set of triggering 
conditions during simulation. 

Claim 26 (Currently amended): A computer program product of claim 23 [[24]], 
wherein the port connectivity interface comprises: 

a set of input vectors for referencing to a set of input ports of the one or more receiver 
leaf circuits; 

a set of output vectors for referencing to a set of output ports of the one or more driver 
leaf circuits; 

a set of load vectors for referencing to a set of loads of the one or more driver leaf 
circuits; and 

an array of storage elements for storing information associating the set of loads to the set 
of input ports. 

Claim 27 (Currently amended): The computer program product of claim 24, wherein the 
instructions for conveying the first set of changes in signal conditions comprises instructions for: 

monitoring the first set of changes in signal conditions at each output port of the one or 
more driver leaf circuits; and 

if the firot set of chang es in signal conditions oxoood a firot sot of pr e d e fined tol e r aaee 
parameters, communicating the first set of signal changes from the output ports of the one or more 
driver leaf circuits to the input ports of the one or more receiver leaf circuits through the port 
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connectivity interface in response to the first set of changes in signal conditions exceed a first set of 
predefined tolerance parameters . 

Claim 28 (original): The computer program product of claim 27, wherein the first set of 
changes of signal conditions at each output port of the one or more driver leaf circuits comprises: 
a voltage of the output port; 
a rate of change of voltage of the output port; and 
a time stamp at which the changes of signal conditions occur. 

Claim 29 (original): The computer program product of claim 27, wherein the 
instructions for communicating comprises instructions for: 

identifying input port references coupled to each output port of the one or more driver 
leaf circuits in accordance with the port connectivity interface; 

identifying each input port of the one or more receiver leaf circuits that correspond to the 

input port references; and 

transmitting the first set of changes in signal conditions from the one or more driver leaf 

circuits to the one or more receiver leaf circuits. 

Claim 30 (original): The computer program product of claim 24 further comprising 
instructions for: 

storing a second set of changes in signal conditions in the port connectivity interface and 
conveying the second set of changes in signal conditions from the one or more receiver leaf circuits 
to the one or more driver leaf circuits via the port connectivity interface. 

Claim 3 1 (Cunrently amended): The computer program product of claim 30, wherein the 
instructions for conveying the second set of changes in signal conditions comprises instructions for: 
monitoring the second set of signal changes at each input port of the one or more 

receiver leaf circuits; and 

if tho second o e t of changoa in aignol conditions oxoood a oocond p e t of predefined 
tolerance parameters, communicating the second set of signal changes from input ports of the one or 
more receiver leaf circuits to output ports of the one or more driver leaf circuits via the port 
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connectivity interface in response to the second set of changes in signal conditions exceed a second 
set of predefined tolerance parameters . 

Claim 32 (original): The computer program product of claim 3 1 , wherein the second set 
of signal changes at each input port of the receiver leaf circuit comprises: 
a current of the input port; 
a capacitance of the input port; and 

a time stamp at which the second set of changes of signal conditions occur. 

Claim 33 (original): The computer program product of claim 31, wherein the 
instructions for communicating comprises instructions for: 

identifying load references coupled to each input port of the one or more receiver leaf 
circuits in accordance with the port connectivity interface; 

identifying each output port of the one or more driver leaf circuits corresponding to the 
identified load references; and 

transmitting the second set of signal changes from the one or more receiver leaf circuits 
to the one or more driver leaf circuit via the port connectivity interface. 

Claim 34 fNewV The method of claim 1. wherein communications of dynamic 
information between the one or more driver leaf circuits and the one or more receiver leaf circuits 
comprise: 

a forward communication of changes in signal conditions from the one or more driver 
leaf circuits to the one or more receiver leaf circuits using the port connectivity interface without 
traversing the dynamic hierarchical data structures of the one or more driver leaf circuits and the 
one or more receiver leaf circuits. 

Claim 35 (New): The method of claim 1, wherein communications of dynamic 
information between the one or more driver leaf circuits and the one or more receiver leaf circuits 
further comprise: 



pa-1076411 

PACE 15/20 - RCVD AT 8/28/2006 9:56:22 PM [Eastern Daylight Time] " SVR:USPTO-EFXRF-3/6 • DNIS:2738300 * CSID:650 813 5993 » DURATION (mm-ss): 07-32 



08/28/2006 19:05 *FAX 650 813 5993 



M0FO PA #EIGHT 



12)016 



Application No.: 10/713,754 12 Docket No.: 188122001900 

a reverse communication of changes in signal conditions fro m the one or more receiver 
leaf circuits to the one or more driver leaf circuits using the port connectiv ity interface without 
traversing the dynamic hierarchical data structures of the one or more receiver leaf circuits and the 
one or more driver leaf circuits. 
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